Tuberculosis (TB) is a chronic granulomatous disorder caused by Mycobacterium tuberculosis (M.Tb) with a worldwide prevalence and varying clinical manifestations. In the primary form, the clinical spectrum ranges from usual lung involvement to very rare occurrence in the oral cavity. In secondary TB, the oral lesions are accompanied by lesions in the lungs, lymph nodes, or any other organ system of the body. Even though TB lesions of the oral cavity are uncommon especially the primary form, it can pose diagnostic problems. In this paper, we present a case of primary oral TB involving right ventral surface of anterior two-thirds of the tongue in a 54-year-old male patient with review of literature and emphasis on pathogenesis behind more common tongue involvement.
INTRODUCTION
Tuberculosis (TB) is a chronic granulomatous disorder caused by Mycobacterium tuberculosis (M.Tb) with a worldwide prevalence and varying clinical manifestations. [1] More than 2 billion people (about one-third of the population) are estimated to be infected with M.Tb. [2] According to global TB report 2014 by WHO, an estimated 9.0 million people, developed TB and 1.5 million died from the disease, 360,000 of whom were human immunodeficiency virus (HIV) positive in 2013. [3] In the primary form, the clinical spectrum ranges from the usual lung involvement to the very rare occurrence in the oral cavity. In secondary TB, the oral lesions are accompanied by lesions in the lungs, lymph nodes, or any other organ system of the body. [4] Even though TB lesions of the oral cavity are uncommon especially the primary form, it can pose diagnostic problems. In this study, we present a case of primary oral TB involving a ventral aspect of tongue in a 54-year-old male patient. We have also reviewed articles on various forms of oral presentations both in primary and secondary TB and emphasized on pathogenesis behind tongue involvement which is a more common site when the oral cavity is involved.
CASE REPORT
A 54-year-old male patient presented at the Bidar Institute of Medical Sciences with a history of a persistent and non-healing ulcer on the ventral aspect of tongue extending from midline to right lateral border with 3 months duration [ Figure 1 ]. The ulcer was irregular, measuring about 3.5 cm in its greatest dimension, nodular with indurated base. Chest X-ray [ Figure 2 ] and other laboratory tests were inconclusive. Serological tests for hepatitis B virus, hepatitis C virus, HIV, and syphilis were negative. Based on these reports, a provisional diagnosis of squamous cell carcinoma of the tongue was made. Histopathological examination revealed granulomatous lesion with central caseation surrounded by epithelioid cells and Langhans type giant cells [ Figure 3 ]. Ziehl-Neelsen test was negative for acid-fast bacilli (AFB) in biopsied tissues, but polymerase chain reaction (PCR) was positive for M.Tb. CytoSmears from the lesional area showed positivity for AFB [ Figure 4 ]. Based on these investigations, a final diagnosis of primary TB glossitis was made. Anti-TB therapy was started, and patient follow-up showed a good initial response. In each group, we included data about the primary site, secondary site, age, sex, presentation of the lesion, provisional diagnosis, the investigative procedure by which TB was diagnosed followed by author and year information. All the observations were tabulated and discussed.
Method of collection of data

DISCUSSION WITH REVIEW OF LITERATURE
The first case of lingual TB was described in 1761 by Morgagni. [5] Ever since several cases of TB tongue have been reported. The oral cavity may become the target site for TB lesion secondary to pulmonary TB mainly from autoinoculation by infected sputum. Hematogenous and lymphatic spread from extrapulmonary TB can also cause secondary oral lesions. [1] In this study, we have reviewed various case reports and reviews and the observations have been compiled and Our observation and from various studies it is seen that although oral TB can affect persons of all age groups, middle aged males with a history of smoking are more commonly affected. [33] The TB oral ulcers have shown various clinical presentations. They can be painful or painless, ulcers or swellings. Ulcers are irregular, with undermined margins, pale, indolent, with granulations in the floor and sometimes with a thin slough or erythema. [4] In the present case, the ventral tongue lesion was provisionally diagnosed as tongue carcinoma similar to the cases in this review where ulcers on the tongue in 7 out of 32 cases were provisionally diagnosed as malignant ulcers [Tables 1-3 ]. The diagnosis of TB in most of the cases was confirmed by biopsy. Out of 32 cases, 22 were confirmed by biopsy and others by sputum, smear and some by PCR. Chest X-ray was positive in concomitant pulmonary TB cases. In our case report, sputum was negative for tubercle bacilli, whereas smear from the tongue ulcer when subjected to AFB, bacilli were seen which was confirmed by PCR as [10] PCR: Polymerase chain reaction, AFB: Acid-fast bacilli [11] Ventrolateral surface of tongue [12] Right lateral tongue Painful ulcerated swelling, 2.5 cm×1.5 cm grayish white patch 1 (38/M) FNAC Kumar and Sen (2010) [13] Lateral aspect of tip of tongue [17] well. Chest radiograph negativity confirmed the primary nature of this tongue TB.
To demonstrate the site specificity, of the total 29 cases that we reviewed 12 (41.3%) were primary oral TB lesions and in that 7 cases (58.3%) involved tongue as primary site. The other sites in the oral cavity with TB lesions were floor of the mouth, alveoli, gingiva, palatal mucosa, vestibular region. In the present case report, the lesion involved the right ventral surface of the tongue.
This observation of ours concurs with previous literature where various oral tissues such as tongue, gingiva, floor of mouth, palates, lips and buccal mucosa have been reported to be affected by primary TB. [33] In a review of 15 histologically diagnosed oral TB cases, Eng et al. suggested tongue base and gingiva as the most frequently involved sites. [34] Soni et al. in their review work showed the lateral border of the tongue as the most [32] Right side base of tongue Pulmonary TB Asymptomatic 01 (55/M) Tongue biopsy Pasticci (2012) [32] AFB: Acid-fast bacilli, TB: Tuberculosis, CT: Computed tomography common site. [21] Also, some authors have established that lip and soft palate (uvula) as least affected sites in the oral cavity. [4] When we observed the tabulated data 21 (84%) out of 25 (17 articles) cases of secondary TB lesions of oral cavity showed tongue involvement. Classically, TB ulcers of the tongue occur on the tip, lateral borders, dorsum, toward the midline and base.
Continuous cleansing of the oral mucosa by saliva and the presence of a variable normal flora in addition to the presence of submucosal antibodies gives oral tissues a normal resistance and makes oral TB a rarity. [35] Furthermore, the tongue does not contain any significant lymphoid tissue for which M.Tb organisms has a great affinity. [11, 36] All these factors, relatively inhibit the growth of mycobacteria in the oral mucosa in general and the tongue in particular. [37] TB of the tongue almost always presents as a chronic nonhealing ulcer. [11, [37] [38] [39] In spite of this, in our observation the tongue is more common affected than other oral tissues. [40] Out of 12 primary oral TB cases, 7 (58.3%) showed tongue involvement. This definite predilection for tongue by TB organism leads us to discuss the pathogenesis behind tongue involvement briefly.
Tubercle bacilli can colonize on tongue in the following ways: 1. Direct implantation (bacillary/sputogenic theory): Seen in pulmonary TB. The sputum containing tubercle bacilli while being expectorated will colonize on the tongue and produce tongue lesions. In such cases, the bacilli can be demonstrated in the sputum. [14, 41] 2. Direct inoculation: In this the tubercle bacilli will be directly inoculated on the oral mucous membrane without any other primary TB lesion. In such cases, direct smears taken from the tongue lesion will demonstrate the bacilli. [42] 3. Transmission during dental practice is also a possibility. [43] 4. Possible hematogenous spread: Bacilli can reach oral tissues through hematogenous route. [22] 5. Anachoretic phenomenon: Possible anachoretic phenomenon according to which, a site of inflammation will attract bacterial colonization from blood, probably due to increased capillary permeability. [44] This theory of anachoresis has been supported by Leslie et al. who in their study have said any area of chronic irritation or inflammation may favor localization of mycobacterium associated with the disease. Secondary TB of the oral cavity may arise in a previously sensitized individual and is associated with pulmonary lesions. [43] The tongue is a tissue in the oral cavity, which is between the teeth and always under traumatic stress.
We can see that the lateral border of the tongue is more common site on tongue to develop primary TB ulcer probably, because it rests against a rough, sharp, broken tooth or it is the site coming in contact with more irritants. [5] Though, the tongue is more commonly involved the lesions regress quickly with anti-tubercular therapy because of its rich vascularization. [22] CONCLUSION To conclude, tongue appears to be a soft site for TB bacilli, the pathogenesis of which needs to be understood in more depth at a molecular level. TB lesion of the tongue should be taken into consideration in the differential diagnosis of chronic tongue lesions, even in the absence of pulmonary TB.
